Background and aims. As already known, spondyloarthritis patients present a striking resemblance in intestinal inflammation with early Crohn's disease. Moreover, the frequent use of nonsteroidal anti-inflammatory drugs is an important part of their treatment. Both conditions could lead to intestinal stenoses. Therefore we proposed to investigate the usefulness of the patency capsule test in patients with spondyloarthritis.
INTRODUCTION
Videocapsule endoscopy (VCE) is the least invasive tool used for examining in detail the entire mucosa of the small bowel. It is the primary diagnostic procedure in order to evaluate small bowel lesions, although it has a small risk of retention in case of a stenosis. In order to avoid putting the patient through a risky procedure, the patency capsule was designed, with the same shape and size as the small bowel endoscopic videocapsule [1] . The AGILE patency capsule (Given Imaging, Yokneam, Israel) is a new dissolvable capsule that supposedly provides a simple way of identifying the patency of the gastrointestinal tract before VCE. The device is meant to dissolve itself 30 hours after being ingested, its intact excretion offering an evidence of the intestinal luminal patency, thus allowing a safe VCE examination [2] .
Spondyloarthritis (SpA) is a term applied to a group of rheumatic conditions with common features, the main ones being the association with HLA-B27, an asymmetric pattern of peripheral arthritis, enthesitis and dactylitis [3] . Although most of the patients do not present any clinical intestinal symptoms [4] , there is a strong relationship between SpA and inflammatory bowel disease (IBD). Up to two thirds of the patients with SpA have histological small bowel inflammation [5] and around 8% of patients with ankylosing spondylitis develop clinically overt inflammatory bowel disease, especially Crohn's disease [4] . Moreover, roughly two thirds of the patients who are taking nonsteroidal antiinflammatory drugs (NSAIDs) -including most of the SpA patients -have intestinal inflammation [6] , that could progress in some cases to small bowel stenosis [7] .
Given the above premises, the aim of the study was to assess whether the intestinal luminal patency test is correlated with the intestinal inflamematory involvement, and whether it should be a routine procedure for all patients with spondyloarthritis before VCE examination of the small bowel in this population, in order to avoid the risks associated with VCE retention.
MATERIAL AND METHODS
This study is a part of a single-center research aiming to investigate the bowel inflammatory involvement in spondyloarthritis, registered on Clinicaltrials.gov with the number NCT00768950. Between January 2008 and December 2013, consecutive patients that have completed the AMOR criteria for seronegative spondyloarthropathy were included in the study, with any of the following diagnoses: psoriatic arthritis, ankylosing spondylitis, reactive arthritis, Behçet's disease-associated spondyloarthritis, and undifferentiated spondyloarthritis. History of major abdominal surgery or radiotherapy at the level of pelvis or abdomen, patients with known inflammatory bowel disease or with symptoms suggestive of intestinal obstruction, presence of swallowing disorders, presence of cardiac pacemakers and pregnant women represented exclusion criteria.
Study procedures included first a small bowel patency test using the AGILE™ capsule (Given Imaging, Yokneam, Israel). For this, every patient had to comply with a liquid diet for 24 hours prior to the administration of the patency capsule and remained fasting 12 hours prior to the test. Immediately after swallowing of the patency capsule, its presence in the abdomen was demonstrated with the dedicated scanner. The patients were monitored in order to record any possible intestinal obstruction symptoms until it was certified that the patency capsule was excreted. Testing with the dedicated scanner was performed 30 hours from swallowing the patency capsule, and, if the test was negative, again 8 hours later. A positive test was defined as the intact excretion of the patency capsule or its elimination in the 38 hours interval from swallowing. This was certified with its direct visualization in the stool and/or absence of its identification within the abdomen with the scanner. A negative test meant the absence of the excretion of the capsule in the 38 hours interval from swallowing or absence of its intact excretion afterwards.
The AGILE patency test was followed by the VCE examination of the small bowel (PillCam SB2 or SB2L (Given Imaging, Yokneam, Israel), the latter with 1 hour longer battery life, using a standard protocol, with 2 liters of polyethylene glycol solution administered in the evening before the procedure and 1 liter in the early morning of the procedure (Endofalk, Dr. Falk Pharma GmbH, Freiburg, Germany). The inflammatory involvement of the small bowel mucosa was quantified with the Lewis score (computed aided by the reading software). Data regarding NSAID consumption, C reactive protein value, smoking history or the family history of spondyloarthritis, psoriasis or inflammatory bowel disease were recorded. A follow-up interview was performed at the end of the study with the referring physician, or, when this was not possible, with the patient, asking about evolution towards overt IBD.
The statistical software package SPSS for Windows Version 16.0 (SPSS Inc., Chicago, IL) was used for the statistical analysis of the data. Hypothesis testing was 2-tailed, and p value < 0.05 was considered statistically significant.
RESULTS
In the timeline of 5 years, 70 possible candidates for the study were identified. Among them, 4 patients refused to participate, thus 66 underwent the AGILE patency test. After the patency test, 2 patients with a negative test refused to remain in the study and to undergo the videocapsule endoscopy examination. Therefore, the study is based on the analysis of data from 64 patients.
From the 64 patients that underwent a patency test, 51.6% (33) were males. The mean age of the group was 38 ± 11 years. The main diagnosis was ankylosing spondylitis for 38 (59.4%) of the patients, followed by undifferentiated spondyloarthritis in 16 (25.0%), psoriatic spondyloarthritis 84 in 3 (4.7%) and Behçet's disease associated spondyloarthritis in 7 (10.9%).
In 5 patients (7.8%) of the study group, the luminal patency test was negative (the Agile capsule was not excreted intact or in the range of 38 hours after ingestion) (see also Figure 1 ). All 64 patients (including these 5) underwent the VCE examination and in all the VCE was excreted later without incidents.
For the whole bowel, the Lewis score could be calculated for 63 patients (98.4%). Of them, 51 patients (80.9%) had intestinal inflammatory lesions of the small bowel (Lewis score 135 or more). These changes were considered mild (score < 790) for 45 patients (71.4%) and moderate-severe (score ≥ 790) for 6 patients (9.5%).
3 patients had single small bowel stenoses, two with ulcerated overlying mucosa, all being traversed by the videocapsule along the length of the recording; in one of these patients the VCE did not reach the colon till the end of the recording, but it was excreted later without incidents. None of these 3 patients had a negative patency test, and none of them had any signs or symptoms of intestinal obstruction.
The intestinal patency test was not correlated with the intestinal inflammatory involvement (the Lewis score, p = 0.95) (Figure 2 ) or small bowel transit times (p = 0.53) (Figure 3) . From the study group, 35 patients (54.7%) were currently treated with at least one non-steroidal anti-inflammatory drug. However, the AGILE™ patency test was not correlated with concomitant NSAID treatment (p = 0.36).
The AGILE patency test was also not correlated with the C reactive protein value (p = 0.35), current smoking (p = 0.65) or the family history of spondyloarthritis, psoriasis or inflammatory bowel disease (p = 0.28).
Follow-up was performed for 47 patients (73.4%) at a mean interval of 683 days (range 23-1427) from the study procedures. Of the study cohort, 8 patients (12.5%) were initially diagnosed or had evolution towards overt IBD (7 Crohn's disease and 1 ulcerative colitis). From these patients, 1 had a negative patency test and 2 had a small bowel stenosis identified as part of the present study protocol. The AGILE patency test was however not correlated with the diagnosis of overt IBD (p = 0.53). 
DISCUSSION
Spondyloarthritis (SpA) is a group of chronic inflammatory diseases that can have, besides the spinal and articular manifestations, extraarticular involvement, being frequently associated with uveitis, psoriasis and small bowel inflammatory lesions. There is a percentage of 5-10 % of patients with SpA that will develop inflammatory bowel disease and a much higher percentage, close to 60% of patients that have asymptomatic bowel inflammatory lesions [8] . But despite this evidence, in these patients an endoscopic assessment of the entirety of the small bowel is not performed in a systematic manner. However, due to the high percentage of small bowel involvement, and the association with IBD, we believe that all symptomatic patients should undergo endoscopic evaluation with or without a previous stool calprotectin test determination.
Video capsule endoscopy is being more and more used to investigate small bowel pathology. It has been used since 2001 and it has proved useful to diagnose small bowel Crohn's disease, small bowel neoplasia or vascular mucosal lesions, celiac disease or drug-induced small bowel injury. The procedure is associated with one major complication, which is capsule retention, still rarely causing bowel obstruction or perforation, but that can require surgical treatment to remove the retained videocapsule. It is not a frequent complication, since in a review of 1000 VCE procedures, there was a retention rate of 1.4% and none of the patients had any symptoms [9] . However, videocapsule retention requiring surgical or endoscopic removal occurs most commonly in patients with Crohn's disease or small bowel diaphragms associated with the use of NSAIDs [10] . The retention rate is between 4-13% in those with known Crohn's disease [11] [12] [13] and between 1-2% in patients with suspicion of this disease [13] [14] [15] . As regards small bowel diaphragms produced by NSAIDs, this has resulted in the retention of the videocapsule at a rate of 1.1% in 1,000 patients with various indications for examination with endoscopic videocapsule analyzed in a retrospective study [16] . Characteristic diaphragm-like strictures are said to be a result of chronic ulcers caused by NSAID, and in this regard it has been reported that 17% of patients with NSAID-induced small bowel ulcers can develop such stenoses [17] . On the other hand, the rate of non-excretion was zero in healthy asymptomatic volunteers [18] .
Given the above risks, our aim was to establish whether the patency test is necessary to be done for all patients with spondyloarthritis, including patients with no symptoms or signs of stenosis or obstruction that will undergo small bowel videocapsule endoscopy. The patency capsule is made out of lactose mixed with 10% barium with wax plugs at the ends. It has the same dimensions as the PillCam SB videocapsule, the essential difference being that it starts to dissolve after 30 hours. It is meant to be detected with radiofrequency scanner or with radiography [19] .
According to an analysis of published cases of suspected small bowel stricture, in which 203 patients were included, the patency capsule has a very high sensitivity (97%) and a specificity (83%) of confirming the patency of the gastrointestinal tract before videocapsule endoscopy examination [20] . Importantly, it is not a risk-free procedure, as there have been reported cases of temporary intestinal occlusion and in a study conducted on 22 patients evaluating the usefulness of the patency capsule in patients with suspected small bowel stenosis, 3 patients had intestinal occlusion which required emergency surgery in 2 [21] .
In our study we enrolled all patients with SpA, including some that were consequently diagnosed with Crohn's disease. Patients with SpA are prone to develop Crohn's disease, on the one hand, and on the other, by the frequent use of NSAIDs, which can cause intestinal strictures, are at risk of videocapsule retention. Based on literature data, taking into account the prevalence of inflammatory bowel disease of about 5% in patients with SpA (and a risk of retention of the videocapsule in these cases of around 10%) and the rate of occurrence of diaphragm disease (around 1% in those who chronically take NSAIDs , as is the case in about 50% of patients with SpA), the risk of videocapsule retention to which patients with SpA would be subjected to would be around 1%, event that did not happen in the present study.
All the patients in the present study took the patency test prior to the VCE. In 92.2% of our patients the patency test was positive, although 3 of these patients had intestinal stenoses, while for the 7.8% of patients with negative patency test the VCE did not record any sign of small bowel stenosis. In other words, on a study population of 64 individuals with different forms of spondyloarthritides with no symptoms suggestive of bowel strictures, the AGILE patency capsule was not useful in identifying patients at risk for small bowel videocapsule retention.
However, to the retention risk were subjected especially those 5 patients (7.8%) with a negative patency test, who, after they have been explained the potential risks, agreed to continue the procedures in the study, fortunately without incidents. The patency capsule test was also not correlated with the inflammatory intestinal involvement, use of NSAIDs, VCE small bowel transit times, smoking or diagnosis of inflammatory bowel disease.
In conclusion, these results suggest that the patency capsule is not a useful tool to be used before video capsule endoscopy in all patients with spondyloarthritis who do not have any symptoms or signs of small bowel stenoses. To what extent, however, the use of such a test would be justified in patients with spondyloarthritis, in order to avoid a theoretic videocapsule retention risk of 1%, remains to be proven. The patency capsule test should therefore for the present time be limited to patients with known or suspected small bowel strictures. 
